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Abstract
Background: Unintended pregnancy constitutes a significant public health challenge in sub-Saharan Africa and
particularly among young people, who are more likely to closely space births and experience adverse obstetric
outcomes. Studies on modern contraceptive use have mostly focused on women of reproductive age in general
with limited attention to factors associated with modern contraceptive use among adolescents and young women
(aged 15–24) in Mali. We examined the individual and community-level factors associated with modern
contraceptive use among this age cohort using the 2018 Mali demographic and health survey data.
Methods: We analyzed data from 2639 adolescent girls and young women, and our outcome of interest was
current use of modern contraceptives. We performed descriptive analysis using frequencies and percentages and
inferential analysis using mixed-effects multilevel logistic regression. The results of the mixed-effects multilevel
logistic regression were presented as adjusted odds ratios with their corresponding 95% confidence intervals.
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Results: The prevalence of modern contraceptive use among adolescent girls and young women in Mali was
17.1% [95% CI, 15–19%]. Adolescent girls and young women who were married [aOR = 0.20, CI = 0.09–0.41], had no
formal education [aOR = 0.43, CI = 0.32–0.59], in the poorest wealth quintile [aOR = 0.38, CI = 0.19–0.79] and had no
children [aOR = 0.38, CI = 0.27–0.53] were less likely to use modern contraceptives. Similarly, those who had low
knowledge of modern contraception [aOR = 0.60, CI = 0.42–0.85] and whose ideal number of children was six or
more [aOR = 0.66, CI = 0.43–0.99] were less likely to use modern contraceptives. However, those with four or more
births were more likely to use modern contraceptives [aOR = 1.85, CI = 1.24–2.77].
Conclusion: Modern contraceptive use among adolescent girls and young women in Mali has improved
slightly relative to the prevalence of 2012, though the prevalence is still low, compared to the prevalence in other
sub-Saharan African countries and the prevalence globally. Individual-level factors such as marital status, educational
level, wealth quintile, parity, ethnicity and ideal number of children were associated with the use of modern
contraceptive among adolescent girls and young women in Mali. Community knowledge of modern contraceptives
was found as a community-level factor associated with modern contraceptive use among adolescent girls and
young women. Therefore, Mali’s Ministry of Health and Public Hygiene's Health Promotion and Education unit
should prioritise and intensify contraceptive education to increase coverage of modern contraceptive use and
address disparities in the use of modern contraceptives. Such education should be done, taking into consideration
factors at the individual and community-level of the target population.
Keywords: Modern contraceptive, Adolescent girls, Young women, Mali, DHS
Background
Demographic change is one of the major challenges fa-
cing low- and middle-income countries [1]. In low-and
middle-income countries, about 16 million adolescent
girls and young women (AGYW) aged 15–19 give birth
annually [2, 3]. Globally, about 21 million AGYW aged
15–19 become pregnant every year [2–4]. The use of
modern contraceptives, although slowly increasing,
continues to be unacceptably low in sub-Saharan
Africa (SSA) despite advanced awareness and knowledge
among AGYW [5]. The growing use of modern contra-
ceptives has resulted in improvements in health-related
outcomes such as maternal mortality and infant mortal-
ity and improvements in education and economic out-
comes, especially for AGYW [6]. In low-and middle-
income countries, the prevalence of modern contracep-
tive use among adolescent girls and young adults is 31.6
and 43.5%, respectively [7].
The low uptake of modern contraceptives contributes
considerably to the high rates of adolescent pregnancies,
unsafe abortion, maternal mortality, and sexually trans-
mitted infections [2]. The low use of contraceptives
among SSA AGYW reflects, among other things, a lack
of access to quality and youth-friendly services and ac-
curate modern contraceptives information [8]. The hos-
tile cultural context to implementing a comprehensive
sexuality education known to be effective in reducing
early unintended pregnancies, unsafe abortion, maternal
mortality, and sexually transmitted infections and highly
recommended by UNFPA [9], means more SSA AGYW
will continue to bear the burden of poor reproductive
health outcomes.
Acknowledging the centrality of modern contraceptives
use for reproductive health outcomes, the Malian govern-
ment has, since 1972, introduced various policies and
strategies such as the reproductive health strategic plan
(2004–2008) and national reproductive health communi-
cation program (2007–2011) and established the Associ-
ation Malienne pour la Protection et la Promotion de la
Famille (AMPPF), to promote the use of modern contra-
ceptives [10]. However, these policies have focused mainly
on adults and mostly neglected AGYW. Despite the intro-
duction of modern contraceptives, the level of usage in
Mali is still very low. Only 16% of married women of re-
productive age (15–49 years) used modern contraceptives
in 2012 [11]. Among young women, only 15.3% used
modern contraceptives in 2012 [12].
Understanding factors that influence the use of mod-
ern contraceptives among AGYW is needful for design-
ing interventions, strategies, and policies to address early
pregnancies, unsafe abortion, maternal mortality and
sexually transmitted infections. Previous studies on
modern contraceptives use focused generally on SSA
[13] and some specific countries within the region such
as Ghana [2, 14], Ethiopia [15], Tanzania [5] and a joint
study in Burkina Faso and Mali [12]. The study by O’Re-
gan and Thompson [13], focused on the individual-level
factors that influence modern contraceptive use and did
not take into account the community-level factors and
how they interact with individual-level factors to predict
modern contraceptive use among AGYW. Generally,
studies focusing on modern contraceptive use among
AGYW in Mali are limited. A multilevel approach will
contribute to the understanding of both the individual
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and community-level factors that predict modern
contraceptive use. Using a multilevel modelling ap-
proach, this present study assesses the individual and
community-level factors associated with modern contra-
ceptive use among AGYW in Mali. Findings from this
study will help to formulate useful interventions and




Data for this study were drawn from the 2018 Mali
Demographic and Health Surveys (DHS). A two multi-
stage stratified cluster sampling method was employed
to select the eligible respondents from rural and urban
areas. Data were collected from women, men, couples
and children by using different questionnaires. The de-
tails of the methodology employed in the DHS are docu-
mented in the final report of the 2018 Mali DHS [11].
The survey was designed to collect and provide data on
various demographic indicators, including contraceptive
use [11]. In this study, only AGYW (15–24 years) who
had ever had sex and were not pregnant at the time of
the study (2639) were included in our analysis. Thus,
1477 AGYW were excluded because they were either
pregnant at the time of the study or had never had sex.
Definition of variables
Outcome variable
The outcome variable for the study was ‘current use of
modern contraceptives’. This variable was derived from a
question that asked women of the type of contraceptives
they were using at the time of the survey. Responses to
this question were coded as “no method”, “folkloric
method”, “traditional method” and “modern method”. The
modern methods included female sterilization, male
sterilization, intrauterine device (IUD), injectables, and
implants (Norplant). The modern methods also included
contraceptive pill, condoms, emergency contraception,
standard day method (SDM), vaginal methods (foam, jelly,
suppository), and lactational amenorrhea method (LAM).
Country-specific modern methods and respondent-
mentioned other modern contraceptive methods (includ-
ing cervical cap, contraceptive sponge, and others) were
also regarded as modern contraceptives. Periodic abstin-
ence (rhythm, calendar method), withdrawal (coitus
interruptus) and country-specific traditional methods of
proven effectiveness were considered as traditional
methods. Locally described methods and spiritual
methods of unproven effectiveness, such as herbs, amu-
lets, gris-gris, etc. were the folkloric methods [16, 17]. The
existing DHS variable excluded women who were preg-
nant and those who had never had sex. For the purpose of
this study, AGYW using modern methods were coded as
‘1’ while those who were not using any methods, those
using traditional methods and those using folkloric
methods were recoded as ‘0’.
Independent variables
Sixteen independent variables made up of twelve
individual-level factors, and four community-level fac-
tors were considered in this study. These variables were
not determined a priori; but were selected based on their
theoretical relevance and practical significance with the
use of modern contraceptives [17–20].
Individual-level factors
The individual-level factors were age (15–19, 20–24),
marital status (never married, cohabiting, married,
widowed/divorced), religion (Islam, other), educational
level (no education, primary, secondary/higher) and em-
ployment status (not working, working). Other individual-
level factors were wealth quintile (poorest, poorer, middle,
richer, richest), age at first sex (less than 20, 20–24 years),
parity (zero birth, one birth, two births, three or more
births), and ethnicity (Bambara, Malinka, Peulh, Sarakole,
Sonreal, Dogon, Touaeg, Sonoufo, Bobo, others). In
addition, exposure to mass media (newspaper/magazine,
radio and television), desire for more children (have an-
other, no more, undecided) and ideal number of children
(0–3, 4–5 and 6+) were also chosen as individual-level
factors. Exposure to mass media was coded as ‘yes’ for
AGYW who either read newspapers, listened to radio, or
watched television at least once a week and less than once
a week and ‘no’ for those who did not read newspaper/
magazine, listen to radio or watch television at all.
Community-level factors
The community-level factors were residence (rural and
urban), community literacy level (proportion of women
who can read and write), and community socio-
economic status (proportion of women in the richest
household quintile). Moreover, community knowledge
level of modern contraceptives (proportion of women
with knowledge on modern contraceptives) was also
considered as a community level factor. Community lit-
eracy level and community socio-economic status were
coded as low, moderate and high while community
knowledge level of modern contraceptives was coded as
low and moderate.
Statistical analyses
The data were analyzed with STATA version 14.2 for
windows. First, percentages were used to describe the
prevalence of modern contraceptive use. This was
followed by the distribution of contraceptive use across
the individual and community-levell factors. Chi-square
test of independence [χ2] was used to assess the
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association between each of the factors and modern
contraceptive use at a p-value of 0.05 (see Table 1). Fi-
nally, a two-level multilevel logistic regression analysis
was performed to examine the association between indi-
vidual and community-level factors and modern contra-
ceptive use. Only variables that showed statistically
significant associations with modern contraceptive use
in the chi-square test were considered for the multilevel
logistic regression analysis. The two-level modelling in
this study implies that women were nested within clus-
ters. Clusters were considered as random effects to cater
for the unexplained variability at the community level
[21].
Four models, consisting of the empty model (Model
0), Model 1, Model 2, and Model 3 were fitted. Model 0
showed the variance in modern contraceptive use attrib-
uted to the distribution of the primary sampling units
(PSUs) in the absence of the explanatory variables.
Model 1 had the individual-level factors while Model 2
contained the community-level factors. The final model
(Model 3) was the complete model that had the individ-
ual and community-level factors. The STATA command
‘melogit’ was used in fitting these models. Model com-
parison was done using the log-likelihood ratio (LLR)
and Akaike’s Information Criterion (AIC) tests. Ad-
justed odds ratios and associated 95% confidence inter-
vals (CIs) were presented for all the models apart from
model 0 (see Table 2). To check for high correlation
among the independent variables, a test for multicolli-
nearity was carried out using the variance inflation factor
(VIF) and the results showed no evidence of high collin-
earity (Mean VIF = 1.69, Maximum VIF = 3.84, and
Minimum VIF = 1.06). Sample weight (v005/1,000,000)
and SVY command were used to correct for over and
under-sampling and the complex survey design and
generalizability of the findings, respectively.
Ethical approval
This was a secondary analysis of data, and therefore
no further approval was required for this study since
the data is secondary and is available in the public
domain. However, the source of data (DHS) reports
that ethical clearance was obtained from the Ethics
Committee of ORC Macro Inc. as well as Ethics
Boards and the Ministry of Health of Mali. The DHS
follows the standards for ensuring the protection of
respondents’ privacy. Inner City Fund (ICF) Inter-
national ensured that the survey complies with the
U.S. Department of Health and Human Services regu-
lations for the respect of human subjects. To have ac-
cess to the data, the authors officially requested and
obtained access from MEASURE DHS to download
and use the dataset.
Results
Distribution of modern contraceptive use across
individual and community-level factors among AGYW in
Mali
Table 1 presents the results of the distribution of mod-
ern contraceptive use across the individual and
community-level factors of AGYW in Mali. Almost 59%
(59.2%) of the respondents were aged 20–24. The major-
ity of respondents were married (79.2%), Muslims
(92.5%), exposed to media (82.5%), desired for more chil-
dren (97%), and had their first sex before the age of 20
(95.3%). Over half of them had no formal education
(52.8%), and were working (50.7%). Only 24.6% were in
the richest wealth quintile. The results further showed
that 35% of the AGYW had parity one, while 13.1% had
three or more births. Also, our analysis shows that
34.1% were of the Bambara ethnic group. About 46% of
them considered 6+ as their ideal number of children.
Seventy-three out of every 100 AGYW resided in rural
areas, 35% were in the low community literacy level cat-
egory, 60% were in the low-socio-economic status, and
73.3% had moderate community-level knowledge on
modern contraception. The chi-square test results also
revealed that apart from age at first sex and religious af-
filiation, all the independent variables had statistically
significant associations with modern contraceptive
usage.
Prevalence of modern contraceptive use among AGYW in
Mali
Figure 1 displays the results on the prevalence of mod-
ern contraceptive use among AGYW in Mali. Our ana-
lysis shows that 17.1% [95% CI, 15–19%] of AGYW were
using modern contraception, 8.9% were using Implant/
Norplant.
Measures of association (fixed effects)
The study found a statistically significant association be-
tween individual and community-level factors and mod-
ern contraceptive use. Specifically, married AGYW had
lower odds of using modern contraception [aOR = 0.20,
CI = 0.09–0.41], compared with those who were cohabit-
ing. AGYW with no formal education [aOR = 0.43, CI =
0.32–0.59] and primary education [aOR = 0.43, CI =
0.29–0.63] were less likely to use modern contraceptives
compared to those with secondary/higher education.
Those in the poorest [aOR = 0.38, CI = 0.19–0.79] and
poorer wealth quintile [aOR = 0.45, CI = 0.23–0.86] were
less likely to use modern contraceptives compared to
those in the richest wealth quintile. AGYW with parity
zero were less likely to use modern contraceptives
[aOR = 0.38, CI = 0.27–0.53] while those with four or
more births were more likely to use contraceptives
[aOR = 1.85, CI = 1.24–2.77], compared to those with
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Table 1 Distribution of modern contraceptive use across individual andcommunity-level factors among AGYW in Mali (Weighted)
Variables Frequency Percentage Modern contraceptive use X2 (p-value)
Age 9.4 (p < 0.05)
15–19 1077 40.8 13.3
20–24 1562 59.2 19.7
Marital status 67.8 (p < 0.001)
Never married 456 17.3 26.4
Married 2090 79.2 14.5
Cohabiting 48 1.8 33.2
Widowed/divorced 45 1.7 27.8
Religion 1.7 (p = 0.419)
Islam 2439 92.5 17.2
Other 200 7.5 15.4
Educational level 142.3 (p < 0.001)
No education 1394 52.8 11.9
Primary 450 17.1 11.5
Secondary/higher 794 30.1 29.4
Employment status 7.4 (p < 0.05)
Not working 1300 49.3 16.8
Working 1339 50.7 17.3
Wealth quintile 90.2 (p < 0.001)
Poorest 361 13.7 10.1
Poorer 487 18.5 9.5
Middle 559 21.2 14.1
Richer 582 22.1 21.9
Richest 650 24.6 25.0
Age at first sex 0.3 (p = 0.612)
Less than 20 years 2514 95.3 17.2
20–24 years 125 4.7 15.2
Parity 9.9 (p < 0.05)
No birth 766 29.0 12.5
One birth 924 35.0 19.6
Two births 603 22.9 19.1
Three or more births 346 13.1 17.0
Ethnicity 56.2 (p < 0.001)
Bambara 899 34.1 19.9
Malinka 268 10.1 15.2
Peulh 368 13.9 11.2
Sarakole 231 8.8 13.6
Sonreal 136 5.2 9.2
Dogon 186 7.0 20.9
Touaeg 55 2.1 5.0
Sonoufo 276 10.5 23.5
Bobo 48 1.8 14.6
Others 172 6.5 19.6
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parity one. AGYW whose ideal number of children was
six or more children had lower odds of using modern
contraceptives [aOR = 0.66, CI = 0.43–0.99], compared
with those who desired up to three children. Modern
contraceptive use was low among women who belonged
to the Peulh, Sonreal and Touaeg ethnic groups. A lower
odd of modern contraceptive use was found among
AGYW who had low knowledge on modern contracep-
tion [aOR = 0.60, CI = 0.42–0.85] (see Table 2).
Measures of variation (random effects)
In model 0, the clustering of the primary sampling units
(PSUs) accounted for substantial variations in the odds
of modern contraceptive use (σ2 = 0.83, 95% CI 0.54–
1.29). Model 0 showed that 20.2% of the total variation
in modern contraceptive use was attributed to the vari-
ance between clusters (ICC = 0.22). The between-cluster
variance showed a decrease from 20.2 to 8.7% from
Model 0 to Model 1 (individual level only model). From
Model I, the ICC increased to 11.2% in Model 2
(community level only model), but decreased to 8.1% in
the complete model (Model III), where all the independ-
ent variables were considered. This indicates that differ-
ences in the clustering of the PSUs account for the
variations in modern contraceptive use. The highest log-
likelihood (− 967.29) and the lowest AIC (2005.58) were
used to determine the best fit model (see Table 2).
Discussion
This study assessed the individual and community-level
factors associated with modern contraceptive use among
AGYW in Mali. The prevalence of modern contraceptive
use was low, with only 17.1% of AGYW using any mod-
ern methods at the time of the survey. Marital status,
educational level, wealth quintile, parity, ethnicity and
ideal number of children were identified as individual-
level factors associated with modern contraceptive use
among AGYW in Mali. While only community know-
ledge level of modern contraceptives had a significant
Table 1 Distribution of modern contraceptive use across individual andcommunity-level factors among AGYW in Mali (Weighted)
(Continued)
Variables Frequency Percentage Modern contraceptive use X2 (p-value)
Exposure to mass media 18.6 (p < 0.001)
No 462 17.5 11.9
Yes 2177 82.5 18.2
Desire for more children 5.4 (p < 0.05)
Have another 2561 97.1 17.2
Undecided 42 1.6 11.7
No more 35 1.3 16.1
Ideal number of children 19.2 (p < 0.001)
0–3 227 8.6 22.1
4–5 1188 45.0 20.8
6+ 1223 46.4 12.6
Place of residence 21.0 (p < 0.001)
Urban 710 26.9 25.0
Rural 1929 73.1 14.2
Community literacy level 82.3 (p < 0.001)
Low 924 35.0 10.1
Moderate 892 33.8 16.9
High 824 31.3 25.1
Community socio-economic status 62.6 (p < 0.001)
Low 1595 60.4 12.6
Moderate 190 7.2 18.3
High 854 32.4 25.1
Community knowledge of modern method 61.3 (p < 0.001)
Low 701 26.6 9.3
Moderate 1938 73.3 19.9
Source: 2018 Mali Demographic and Health Survey
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Table 2 Mixed effects results on individual and community-level factors associated with modern contraceptive use among AGYW in
Mali
Variables Model 0 Model 1 aOR[95%CI] Model 2 aOR[95%CI] Model 3 aOR[95%CI]
Age
15–19 0.90 [0.68–1.19] 0.90 [0.68–1.20]
20–24 1 1
Marital status
Not married 0.58 [0.28–1.22] 1.59 [0.28–1.24]
Married 0.19***[0.09–0.40] 0.20***[0.09–0.41]
Cohabiting 1 1
Widowed 0.60 [0.24–1.54] 0.61 [0.24–1.56]
Educational level









Middle 0.80 [0.53–1.19] 0.77 [0.43–1.36]
Richer 1.15 [0.83–1.59] 1.11 [0.74–1.67]
Richest 1 1
Parity
Zero birth 0.37***[0.26–0.52] 0.38***[0.27–0.53]
One birth 1 1
Two births 1.38 [1.00–1.92] 1.40* [1.01–1.94]
Three births 1.84**[1.23–2.75] 1.85**[1.24–2.77]
Four or more births
Ethnicity
Bambara 0.86 [0.56–1.31] 0.86 [0.55–1.32]
Malinka 0.75 [0.43–1.31] 0.77 [0.44–1.34]
Peulh 0.52*[0.30–0.89] 0.53*[0.31–0.91]
Sarakole 0.66 [0.36–1.21] 0.68 [0.37–1.24]
Sonreal 0.39**[0.21–0.70] 0.43**[0.23–0.77]
Dogon 1.35 [0.75–2.46] 1.34 [0.74–2.43]
Touaeg 0.34**[0.16–0.73] 0.42*[0.19–0.91]
Sonoufo 1 1
Bobo 0.83 [0.30–2.28] 0.80 [0.29–2.20]
Others 0.83 [0.45–1.52] 0.83 [0.45–1.51]
Exposure to mass media
No 0.92 [0.63–1.33] 0.96 [0.66–1.39]
Yes 1 1
Desire for more children
Have another 1 1
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association with modern contraceptive use, of all the
community-level factors.
Findings on the prevalence of modern contraceptive
use is in line with the findings obtained in a previous
study carried out to examine possible indicators of mod-
ern contraceptive use among young women’s modern
contraceptive use in Burkina Faso and Mali. The study
found that in Mali, modern contraceptive use increased
from 9.4% in 2001 to 10.2% in 2006 to 15.3% in 2012
[12]. The prevalence in our study also indicates an im-
provement from the prevalence of 15.3% in 2012, and an
indication that the Government of Mali’s objective of
ensuring an increase in the rate of contraceptive use in
Mali, from 9.9% in 2012 to at least 15% by 2018, through
the reduction of unmet need for family planning and by
targeting teens and young adults (ages 15 to 24) [22] has
been met. However, it must be added that this target
was for all women in Mali and not AGYW only. It is
therefore important that more effort is put in place to
enhance the use of modern contraceptives among
AGYW despite improvement from 2012.
We found that AGYW who were married had lower
odds of using modern contraception compared with
those who were cohabiting. This result is in contrast to
Table 2 Mixed effects results on individual and community-level factors associated with modern contraceptive use among AGYW in
Mali (Continued)
Variables Model 0 Model 1 aOR[95%CI] Model 2 aOR[95%CI] Model 3 aOR[95%CI]
Undecided 0.35* [0.13–0.98] 0.36 [0.13–1.00]
No more 0.93 [0.31–1.55] 0.98 [0.43–2.21]
Ideal number of children
0–3 1 1
4–5 0.97 [0.65–1.42] 0.93 [0.63–1.38]
6+ 0.67 [0.44–1.01] 0.66*[0.43–0.99]
Place of Residence
Urban 1 1
Rural 1.28 [0.83–1.99] 1.15 [0.72–1.83]
Community literacy level
Low 0.39***[0.25–0.63] 0.77 [0.45–1.27]
Moderate 0.59***[0.40–0.86] 0.79 [0.54–1.16]
High 1 1
Community socio-economic status
Low 0.67 [0.41–1.10] 1.18 [0.67–2.08]
Moderate 0.84 [0.46–1.54] 1.13 [0.61–2.11]
High 1 1
Community knowledge of modern method
Low 0.43***[0.30–0.60] 0.60** [0.42–0.85]
Moderate 1 1
Random effect result
PSU variance (95% CI) 0.83 (0.54–1.29) 0.31 (0.15–0.67) 0.42 (0.22–0.78) 0.29 (0.13–0.64)
ICC 20.2% 8.7% 11.2% 8.1%
LR Test χ2 = 65.73, p < 0.001 χ2 = 12.15, p < 0.05 χ2 = 21.12, p < 0.001 χ2 = 10.73, p < 0.05
Wald chi-square Reference 206.79*** 76.53*** 209.73***
Model fitness
Log-likelihood − 1096.70 −972.84 − 1056.96 −967.29
AIC 2197.41 2005.68 2129.91 2005.58
BIC 2209.16 2182.02 2176.94 2218.19
N 2639 2639 2639 2639
Source: 2018 Mali Demographic and Health Survey
*p < 0.05, **p < 0.01, ***p < 0.001
1 Reference category, PSU Primary Sampling Unit, ICC Intra-Class Correlation, LR Test Likelihood ratio Test, AIC Akaike’s Information Criterion; Bayesian
information criterion
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earlier findings that noted that, being married remained
significantly associated with ever use of a modern
contraceptive method, with married women being more
than twice as likely to have ever used modern contracep-
tion, compared with unmarried women in Ghana [23].
However, this study was conducted among all women of
reproductive age (15–49), compared to those aged 15–
24 used in the current study. It has been argued that
married women, especially those at youth stage and ado-
lescents, are confronted with pressure to have a child
soon after marriage, which exposes them to pregnancy
even if they had wished to delay pregnancy [3, 24]. Also,
it is well known that cultural values and gender norms
strongly influence fertility desires and family planning
needs, and in many settings, women are expected to give
birth to at least one child before adopting contraception
[25–27]. As such, it is not surprising that AGYW who
were married were less inclined to modern contraceptive
usage in the present study.
Additionally, the present study also revealed that
AGYW with no formal education and primary educa-
tion were less likely to use modern contraceptives
compared to those with secondary/higher education.
Evidence from Tanzania also indicated that
unmarried-sexually active women who had reached
the university level of education were three times
more likely to use modern contraception compared
with those with no education [5]. It has been argued
that advancement in education has a potential role in
shaping individuals’ perceptions and knowledge about
modern contraceptives, which aid them in overcoming
misconceptions against modern contraception use
[28]. Therefore the youth who were less educated had
a lower chance of using modern contraceptives prob-
ably due to misconceptions [8].
Consistent with previous studies [28, 29], the study also
revealed that those with poorest and poorer wealth quin-
tiles were less likely to use modern contraceptives com-
pared to those with richest wealth quintile. A study in
Malawi also indicated that women in the highest wealth
quintiles were more likely to use contraception as com-
pared to those in the poorest income categories [29]. The
influence of wealth status on modern contraceptives usage
was also confirmed by a Ugandan-based study which no-
ticed that women in higher wealth quintiles were signifi-
cantly more likely to use postpartum family planning
compared to those within the lowest wealth quintiles [30].
The poor and poorest would be less inclined to modern
contraceptives usage partly because, theoretically, they
might not have the perceived behavioural control to utilize
modern contraceptives when they are financially not viable
to enable them to buy these modern contraceptives [31].
Additionally, it was revealed that AGYW with no chil-
dren were less likely to use modern contraceptives while
those with four or more births were more likely to use
contraceptives, compared to those with parity one. A
Jordan-based study noted that as the number of children
increased, women were more likely to rely on modern
contraceptive methods than on traditional ones [32].
The result is also in line with a study by Withers, Kano
and Pinatih, [33] which indicated that the number of liv-
ing children was associated with contraceptive use and
that an increase in the number of living children in-
creased the odds of using contraception by 12%. Simi-
larly, Bulto, Zewdie and Beyen [34] noted that women
who had three, four and five or more ever born child
were more likely to have demand for long-acting and
permanent methods of contraception (LAPMs), when
compared to those who had no child in Ethiopia. This
result could be likened to a study done by Haile and
Fig. 1 Prevalence of Modern contraceptive use among adolescent girls and young women in Mali
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Fantahun [35], which showed women with 1–3 and 4–
12 children were having fifty-one and six times higher
demand than those who had no child respectively in
Ethiopia. A recent study in the same country also found
that women who had 2–3 children were almost three
times more likely to have demand for modern methods
of contraception than women who had no and one child
[36]. In explaining the plausible reason accounting for
this observation, Kebede, Abaya, Merdassa and Bekuma
[36] contended that due to the more child the woman is
having, the more likely she wants to space or limit the
number of children and the more she was using
contraceptives.
With regard to the ideal number of children, we ob-
served that AGYW whose ideal number of children was
six or more had lower odds of using modern contracep-
tives compared with those who desired 0–3 children.
Similarly, in Indonesia, a study found that women who
wanted more children had a lower odds of using contra-
ceptives compared to those who reported not wanting
more children [33]. Within the African setting, a study
has shown that some women perceive that modern
contraceptive use can cause infertility by destroying their
reproductive system or rendering the womb weak when
used at a young age or before bearing at least one child
[11, 37]. Another argument also advanced that women
use modern contraceptives for spacing births, and as
such, those who do not have children tend not to utilize
modern contraceptives [38]. In contrast, Chandra-Mouli,
McCarraher, Phillips, Williamson and Hainsworth [39]
explained that women, mostly the unmarried, use mod-
ern contraceptives to prevent pregnancies. This percep-
tion held on modern contraceptives could explain why
young Malian women desiring to have a higher number
of children will tend not to use modern contraceptives.
The current study also noted that modern contracep-
tive use was low among adolescent girls and young
women who belonged to the Peulh, Sonreal and Touaeg
ethnic groups. Several factors to have influenced modern
contraceptive usage have been observed, including
knowledge, religious beliefs, financial considerations, fear
of side effects, partner’s disapproval, and problems with
decision-making at home [40, 41]. Furthermore, Afriyie
and Tarkang [42] reported that women without prob-
lems in decision-making tend to be self-efficacious,
which empowered them to be responsible for their
health, hence take decisions regarding modern contra-
ception usage. They also added that having a supportive
husband in the decision-making process regarding the
use of modern contraception influence its use. As such,
we agree with these researchers that AGYW belonging
to Peulh, Sonreal and Touaeg ethnic groups were less
likely to use modern contraceptives probably because
they had less support from their spouses or restricted by
their religious beliefs. However, further studies to holis-
tically assess ethnicity and modern contraceptive use
among Mali AGYW will be needful since these studies
failed to unravel the reasons for the disparity in modern
contraceptive usage, stratified by ethnicity.
Finally, consistent with other studies [5, 43], the
present study revealed that AGYW who have low know-
ledge of modern contraception, were less likely to use
modern contraceptives as compared to those with mod-
erate to high knowledge of modern contraception. Wil-
liamson, Parkes, Wight, Petticrew and Hart [43], in their
systematic review about limits to modern contraceptive
use among AGYW in developing countries, concluded
that the use of hormonal methods was limited by lack of
knowledge. The result is also in line with findings by
Nsanya, Atchison, Bottomley, Doyle and Kapiga [5],
which noted that the odds of using modern contracep-
tion increased with higher knowledge about contracep-
tion among Tanzanian women aged 15–19. A probable
reason for our observation is that with less knowledge of
modern contraceptives, AGYW would misconstrue the
immediate and long term side effects of modern contra-
ceptives on fertility and health implications associated
with its use, which could dissuade them from its
utilization [11, 40]. This finding also underscores the
need to educate young people about accurate contracep-
tive information.
Strengths and limitations
This study assessed the individual and community-level
factors associated with the use of modern contraceptives
among AGYW in Mali by adopting sound analytical pro-
cedure, specifically the mixed-effects multilevel analysis,
hence making the study results robust. Additionally, our
study also used dataset obtained from the 2018 DHS of
Mali, hence presenting a current and accurate picture of
modern contraceptive use among AGYW in the country.
Additionally, the study depended on a survey of a rela-
tively large population-based sample with national cover-
age. However, the study has some limitations. Firstly, due
to the retrospective reporting of modern contraceptives
used, there may be some recall bias in the data. Also, is-
sues with contraception are somehow sensitive; therefore,
respondents may respond to the questions with the
intention of craving a positive image about themselves,
hence making the data liable to social desirability bias.
Again, because of the cross-sectional design of the study,
the analysis can only provide evidence of statistical associ-
ation, and cause-effect relationships cannot be inferred. Fi-
nally, the use of log-likelihood (L2) and AIC has its
inherent weakness. With the log-likelihood (L2), the con-
ditional test by subtracting L2 and the number of free pa-
rameters between models with T and T + 1 classes do not
have an asymptotic chi-squared distribution [44]. With
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the use of AIC, we acknowledge the limiatation that AIC
relies on an asymptotic approximation that may not hold
for a given finite data set, compared to BIC which relies
on the assumption that the model errors are independent
and normally distributed. Notwithstanding, both AIC and
BIC provide measures of model performance that account
for model complexity [45].
Conclusion
Modern contraceptive use among adolescent girls and
young women in Mali has improved slightly compared to
the prevalence recorded in 2012, though the prevalence is
still low, compared to the prevalence in other sub-Saharan
African countries and the prevalence globally. Marital sta-
tus, educational level, wealth quintile, parity, ethnicity and
ideal number of children were identified as individual-level
factors associated with modern contraceptive use among
adolescent girls and young women in Mali. Community
knowledge of modern contraceptives was found as a
community-levelfactor associated with modern contracep-
tive use amongAGYW. Therefore, Government of Mali,
through its policymakers on family planning in collabor-
ation with Mali's Ministry of Health and Public Hygiene's
Health Promotion and Education unit, should intensify
mass education to address disparities in modern contracep-
tive use among AGYW. Such education should be done,
taking into consideration factors at the individual and com-
munity levels of the target population. These factors should
include marital status, educational level, wealth quintile,
parity, ethnicity, ideal number of children and community
knowledge of modern contraceptives.
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